Bacteria invasion into the cerebral spinal fluids (CSF) is a serious problem leading to the development of meningitis -a dangerous bacterial form of the central nervous system illness with a high level of mortality. First bacteria identification is very important for the early diagnosis and cure started of this illness. The Raman spectroscopy undoubtedly holds promise for CSF analysis, because it is a prompt and noninvasive technique capable of providing reliable information about the kind of microorganisms. This work is devoted to the study of bacteria detection using surface-enhanced Raman spectroscopy (SERS), which combines the molecular fingerprint specificity with an increased sensitivity due to an enhancement of the Raman signal intensity for molecules of interests in close proximity to a plasmonic nanostructure.
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Gold sphere nanoparticles (Au-NPs) with the dimensions at a level of 40 nm are used for SERS. Au-NPs were fabricated by impulse laser irradiation (1030 nm, 300 fs) focused on aurum plate. Maxima extinction coefficient of Au-NPs water solution after their preparation is equal to 3.7 cm −1 at a plasmon resonance wavelength of 520 nm. Because of NPs aggregation, the extinction is decreased and plasmon resonance is broadening with time. So, the extinction coefficient is degraded twice in two days. Colloidal Au-NPs were put on the substrate in the kind of glass plate with Ag film and then dried at the room temperature.
Staphylococcus aureus was chosen for the study. Bacterial species were cultured in nutrition medium and their colonies suspended afterwards in phosphate buffered saline solution. A drop of the suspension was spotted onto the substrate surface and dried at room temperature. 70% ethanol solution is used for bacteria inactivation. The Raman spectra of dried samples were studied in the range 400-3100 cm −1 using Nicolet Almega XR Raman spectrometer with a 532-nm laser excitation source.
As it was shown in experiments the advantage of plasmon effect using is equal to one order and more for the lines, connected with the vibrations of Amide, proteins and DNA (1673 .39, 1547 .97, 1498 .89, 1449 .82, 1321 .67 and 730 cm −1 ). At the same time the lines of carotenoids (in range of 1528 and 1152 cm −1 ), typical to Staphylococcus aureus, are amplified insignificantly because of plasmon effect. However, they are well-detected due to the resonance Raman scattering mechanism. Indeed, the excitation wavelength (532 nm) is in the band of absorption spectra of carotenoids. Obviously the optimization of kind and form of NPs is to lead to the sensitivity improvement of single bacterium detection.
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